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n • cmJ^JlT. X^ntL<l±lX 1 0^ n ■ cmmr^ L<14 2 X 1 0^ n • 
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^^<D ^ z^r ymAi)^ 3 2 0 mT-Jfe-Si t LV^o 
[0 0 3 3 ] 

■^^\^±-^^:hfzibi,z:^^x:^y). ^(D^m^n^fziixDmmt Lxii. mmnmm^z^ 

[0 0 3 4] 

^^m<7)m^V ^^M,=.y^}V7y:ffya > ^m^m^t^f^^^-'A^^^ tLX 
it. M'WO. 1 /um&.±. UtL<itO . 2 /izmiik±. mz-&tL<ltO . 3 ;« mJ^lJi. 
Mi>tJtL<ltO. 4jum&.±X\ S-tS/immT^ 0 1 L < 2 ;« miiJlT> ^^zUtL 
< {i 1 // mJaiT. *^$?tL<{iO. 6 mmTTr^^o ±IBJi|51=^^x ^ 1 5t^^(?)Zl^ 

&=?-^fmLm<. ^^^m'mzm§m^Ri<iLfz^. itmmmi}^±^<i&rir^fzibK 

^^fzibtl-t L < ^v^o 
[0 0 3 5] 

tfz. :iFi^m<Dm^v^'>j^=-y^)i^-^yff^y^^^}i^ h^m.^mitm<o~:^m'?'<D^ 

TymtM'WS iJL mjy.±. 0t L < f± 5 ^\>XiL. J: 19 ^^F t L < }± 9 mjy.±. ft'^^t 
L < {± 1 0 mM±-e, 2 0 m^T. ^i? t L < i± 1 8 mmT. i "9 0t L < 1 
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5 g/c cm±s 0^ L< « 1 . 7 g/c cm±> J: L< Ji 1 . 9 g/c c m±> 

s^*?tL<ti2. 1 g/c cm±-eab'&c :ioTm^Tm^tm^^mn^mmmmK 

^ir^xUtL< ;fev^o tfz. ft^EO±|5a{±a't 3 g/c cJi^T. $f t L < {4 2 . 8 g 
/ccmr. J; l9§f^ L< (42. 6 g/c c Jty.TT-*;S.o t 
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^*±^@i4 3 0, 0 0 Oj^-trll^L/cS EMMftJ; ^)^)^hnfzi>(DX-^^o tfz^ 
-^S^O^ vT >#A{4. <2r^no l^-^f-|II*lf/tm^#4K^*v|iJ^^«(^ i o JS 

w 1 . 2 4 ^f^^L. mi^^mm^mM&mt Lxm^^fifzi,<Dx^^o :^mMxit 

if y 3 z^-;!/ h %m.^W.\yMn^ 5-1 Og^l Omio:^'^:^^^^^';^^^- Att, 
;^hn-^^|t)20 mm-e 2 0 0 II iJ' y ^ L f^B#C9^feM*^*M ( ^ X^ ^ o 
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-^^Wi<Dm'^ i; ^ ^ jzi «;/ 'Jr ;w > > 3 /-^jV h ^■m.^W.iW) \ttfz^ BE T JtSM^ 
0. 2m2 /gJ.:J.Ji. L< (4 0. Sm^/giili. M(^0^L<{4O. 4m2/ 
U&.±.X\ 1. 5 m" /gJii«T> &t L<t4l. 2m2/gJ2i>T. m(^&tL<(40. 9 
m^/gJiJlT. *^)»tL<l4 0. 6 /gi:ilTt:*^o B E T J:l:ftSI*:^^':i <^$eBI J: 

% K?^^ B# <7) M^tt L ^ 1" o 

[0 0 4 01 

[0 0 4 1 ] 

JS V A - ^7 ^ ; > > 3 7 ;v h ^I^^f k^i^ {«*giru^ ^Tif^t^iiZ^ C/ 
S ^ T If T . ■^^m<Dm'^ ^)^^j^^y^)V7yifya/^}VV ^^^^'fbJ^^^ =Sr # ^ 

t Lv>m^-&*ML^v^^:5i,feL/ctEllII*l(^^cr)^#;s<7?{±#l,-e{4;&v^o Mx.t4\ ttr 
^Lfci^tc, :f:^0J(ci3tj-^#^(^M##Ma.^J:t(wi3V^-C. L i / (Ni+Mn + C 

o) ^ji'it^mmLfz') ^^m<DmMyjmiz^^x. Mm^m<\:^mmm-<7)n^m 
^j:t^^mm-^^t-i)mmx^:ht^x.hfL^o 

[0 0 4 2 ] 
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OH) 2> NiO. NiOOH. NiCOs- 2Ni (OH) 2 • 4H2O. NiC2 04- 2 
H2 0> N i (NO3) 2 • 6 H2O. N i S O4. N i S O4 • 6 H2O. 

mmm.'^-'^mnmi^-^'kmLfj:^^^ Ni (oh) 2> ni 

0> NiOOH, NiCOs - 2Ni (OH) 2 ■ 4H2O. NiC2 04- 2 H2 0<^j:d^ 
i±7^m^^t\^^dm.^.:^^h. # t^^Jif t Lv^oiiN i (OH) 2^ N i 0. NiOOHi:-ab^ 
[0 0 4 4] 

tfz. •7>:^->"fb'^f t LT^±Mn2 03^ Mn02, M ns 04^Ov M 
nCOs. Mn (NO3) 2. MnS04, WM-^y^^^. v ^ ^V^K^^v >;^7'^>, i^'J^^^ 

'fbJ^^/S^^lf e)tL;S>o CttejOv^'i^-^'fb^f <7)c|3tr^), Mn02> Mn203^ Mn304 

It. «j2kSc7)P0l;NOx23:tFS Ox. C O 2 #<7)^';^ ^^^^-f, m'UnWMtLX^ 
# X# tr 1: ^ 7t ^6 1!? t L V > o ^ tL CO -7 > >- b-g-i^ i±l>ffi=^m^STM£ffiLT^>^<. 

2 ®J^:i.±^#ffl LX ^v^o 

[0 0 4 5] 

tfz. f^b^tjt LTti. Co (OH) 2. CoOOH. CoO. Co2 03> C 

03 04. Co (OCOCH3)2-4H2 0s CoCU. Co (N03)2-6H2 0, Co 
(SO4) 2 • 7 H2 0^^^'^lf e>tL^o '^Xi^. ;t^^XfS<^^tcNOx:S.t/S Ox^<7);t* 

t/K^^^$-^t^v\i±r-t:\ Co (OH) 2> CoOOH. CoO. C02O3. Co3 04^^' 

$f $ L < . Mic^f* L < j:mmiz^mKx^x^:hj^.RzrKmmm^\^.'cc o (o 

H) 2. C o OOHt:'^;|)o C:tLe,0=?/t;i/ LT^> A< . 2 
[0 0 4 6] 

[0 0 4 7] 

?i^m^ic-&) {± 0# y^^-a-^ 0 . 1 Bf pbi ^ 6 fit mmm x^^o 

[0 0 4 8] 

^ *5 . iil?|-(7)M^^Pi I' :fe r {± tL L xmm-<Dmt^n $ ttr ^ ^ i: w t 

[0 0 4 9] 
[0 0 5 0] 

^LT^-i-O. 3 ;«mJ^iLT> 0t L< (iO. 2 5 mMT. Mt-$ftL<}±0. 2 a« 
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tL<liO. 02/.mJaJ.±^ t<(iO. 0 5 // mJiJ.±i: ^^^S J: d t^WI'^'Ljf^ 

(D miMm K f am (7> x 9 u - 4" <7) mmti^<^ ^ v r > # . <&*n o v - ^f - m ^n/Witi-^m. 

[0 0 5 1 ] 
[0 0 5 2 ] 

L T ^ ^ LX-^j:^ ^ t# o -'^n^^^m^ LXr^m^£ 
[0 0 5 3] 

< vMKlnJi^^^co-e. ii#ii3 mIiJ.±> ^ b < 5 /i mJy.±^ ct^;$?ib< 

vT^^ti. <&^nov-Hf-[Qli)f/t5:a^f4ffi^*Mfe^«t^J:oT. Miff * 1 . 2 4 =Sr 
I5:feb. *i^#*m^#:«*SlcbTiiJ^$tLfc^)<?)-eab^o ^^mMxit, m^<^mKm 

[0 0 5 4] 

m^iEfl- =^ »-t- if J; 19 , 1= /c ibSMfWh $ ^^^t v> :i t Ti^lf ^ b 

ic^TWi^tLfcrllft^K'MST-ti. BETjt*M«t^bT®'i'2 Om^ Xg&.±^ ntV< 

(±3 Om^ Xgi2k±. X^Ut]^<ii4 Om^ X g &.±. Mt^fft L < li 5 0 X g iii 
±. b< {i6 Om^ /gjy.i-e. M'i-2 0 Om^ /gJ^^T^ $ft b<t±l 5 0 m 

[0 0 5 5] 

i^^^j^tr j; V-f-'^A'fb^^t bT{i. L i 2 COs . 

LiNOs. LiN02> LiOH. LiOH-H20. LiH. LiF^ LiCK L 
iBr, Lil. CHsOOLi. LiaO. Li2S04. -J^}l^^^ym.L i . 
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^pttLiOH, L i OH • H2 O^^^'&S Lv^, ^tL^O'J f"^ A'ffc^tytd: 1 
[0 0 5 6] 

S't 5 GO/. miiXT. UtL<l±l 0 0 ju mi^lT. J: 0^ L < (i 5 0 mmT 
> 'MKtft L<lit2 0 /u m^T^ L < 1 0 ^ mMT-tr^^o — * ^ 

^^I5:@<^^<^^±^ ::^^pi^-e<z)^^tt/6^'ffiv^fce6icTOIi?-S-e®'to. oi//mm±. 
0tL<{iO. I lu miiX±. MKUt L < it 0 . 2 /n m}ik±. Wc^t^t L < l± 0 . 5jum 

fern. 5 ^PHloM^M^mt^trM^^ff o fco 
[ 0 0 5 7] 

Ni+Mn + Co) ^)Vit^mmir:h^ti)^X^^o 
[0 0 5 8] 

[0 0 5 9] 

LTfi. at 8 0 Ot:m±. &t L< ti 9 0 0 °CJ2JlJi. MtC0^ L< }i 9 5 0°C 

at 110 0 x:&.T. 0t l < i o 7 5 "cmr^ Mt::Sf ^ l < ti 1 0 5 0 "cmr 

[ 0 0 6 0] 

:fy^x^^o Mxfiis. a'i•^ mw&m^n ■ m^o^jimz^nhfi^o -#s 
ift^a^^if • WM.(Dj:n^^-mxii^tii^i±mJ)Mi^xi,!^\^^o 

[0 0 6 1 ] 

Mm^^^^t ^ mir wx i,mm:^'^i}-:i-'oxxmmiz^mx^:h:^^. ^ty)^-t^xi>pizx 

[0 0 6 2] 

w^uM.umnm.xcD'^^mii it. J: o T ^ 2. w^m'^(o'^^^mMx^ 

0 ^^X±.. »t L < {± 5 BtPmimX. L < }i 1 0 BtPBim±-C\ 5 0 BtrsmT 

. L < ii 2 5 Bf pBiJiJ.T. ^iz.m L < i± 2 0 nmxrx-h^o m)kmmm-f^^ t 
■r^^<Ditmmmxitt£\^^o m)$unm^^-t^^h. ^<Dwm^ifi'Z^^\z-^j:<^fz^. 

^^B^t:: tj:^fz^-f:^ (Dxyfmx% :h o 
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[0 0 6 3] 
[0 0 6 41 
[0 0 6 51 
[0 0 6 61 

[0 0 6 7] 

[0 0 6 8] 

Rmun^Dm^. Rmu. ^mwm. ^m^^^m 
is. mmitM:^^ y y^mz^)isc,Lxi>^\^^o 

[0 0 6 91 

lEmMm^tLxmm'^i^mir^m^. ^(Dm^iMiMx^^:^^. a#i;.mm±> u 

tL<li3 mm±. X^mtL<li5jLi mJiUi, S /cS'i' 1 0 0 mmmT, 0S L < 
ImmiiilT. i ^)&^ L < « 5 0 ^ mmT<7)|E|Sl^W^l^^^-&o ±|B|tffl i i9 =fc t , 

[0 0 7 0] 

uy. ^Vfvi}£iyy, i!^^) x.^vyTvy ^v-Y. >}^°V ^ V 1^- h> 

J^v'-KVT^K. ^;vn-;^., ^ h n -fe;vn -;^#<7)#||^]ft^^, SBR 1/>--7' 

^vjcyn^A) , NBR (T V n ^ h >; ;V- y'^ J- > , yy^-^fj^, ^vy°V 

v'j^V . yC^V>yn^;^:i^itm'^«l/-^607lC*«%. EPDM (J^^ V > - T'n E° V 

^--yj^vHTn^m-^^) ^ • ^^uy • ■T'iS^ • j^^i^y^M^i^. 

V > • ^ V ^ V > ^ ^ > r n CD7X*i^»^<7)^ nTMt^ 7 h V 
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[0 0 7 1 ] 

L < l± 5M96m±t?^ il-tS 0mi:%J':)lT. t L < t± 6 0 S4%mT> 
[0 0 7 2] 

Jift3(^Sm#c9»J^t4, fitO. OlMM%iii^±. UtL<\tO. lM%Jii.±. 

s L < {4 1 m»%m±-e* 19 , * fc. 5 0 ms%J^J«T. 0t l < {4 3 o S:a%Jiy.T. 

[0 0 7 3] 

9 V - ^ fm-r ^fztb(D -m^mw tLxit. jEmu^-^x ^^v^^^:=-y^ 

ifet>*t;'ii^^{ciEi:T'ffiffi$tt;i)SS*t:5.iJ'^±i*i5^J^WX{4^t5:-r 

#!l<h L-C(4N-^ f-;Hin U K> (NMP) . -5^;^*;^ A T 5 K. v^^;VT-fehT 
^ h v'^^ n^dp-if/ f-^^^^;!/. T ^ V:^.^ 

;i/h';T5>', N, N->>~;>« f-;VT 5 tr;vr ? ^ •f- 1/ >- ^ v h% x h 9 K 

n^^^ (THF) . h;uai>, T-b > v ^ -f-;!/^::- -r i^'^ f-;VT-t:i5' 5 F. ^ 
^-9-^ •f-.'V'i^^^ "7 r ;vT 5 K\ f-;^;^;^ 7 :t h% '^^-if:^^. 

o ^jb% itLp,<7)M{4. ia^#^4-eMv^T^>^< . 2mjti>.±^tt*<^a^'^^-ii::s.t/ 

[0 0 7 4] 

^^m«##^o#^»j^{4. ®ti oM%m±, 0s L<i43 os*%m±. Mi^$? 

t L < i4 5 0 Mm%&^±X^ 19 . a-t 9 9.9 mi%mT^ &t L < (4 9 9 MroJ^ATtr 
[0 0 7 5] 

tfz. iE«-M%K®(^J¥${4. ®#1 0;«mm±2 0 0 mJSJ.T^S-e^ S o 
[0 0 7 6] 

[0 0 7 7] 
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[ 0 0 7 81 
[ 0 0 7 9 1 

[0 0 8 01 
[0 0 8 U 

RmUHtLX^i. ^ coffin ic#titij|5a{i/&v^^^ A^MI&, 5c^M#&^coM|& (^-7 

mu^^x^^-z^x. m^(Dm'mmm^mhfzii<Di}^^tLxm^tL^o ^tih<DRmu 
mi. ^firfiim^m^xm\^^xi>s,\^^L. 2mi>j^±^m.^^i^^xm^^x §,\^^o 

[ 0 0 8 2 1 

num^M t Lxm^m^'tm^^ z> m^. \zii:i>x %minxi^>^ fz^^^m ( o o 

2M) (Dd^m imnWM) S'^O. 335 nmjy.±. tfz. 5l#0. 3 4 nmmT> 
0tL<{iO. 3 3 7 nmJy.T-e*^ 'Jx^W* Lv^o 
[0 0 8 31 

t/^, mmm(DW7^ii\ mmm'Dnm.\~n\.xm'nimA%\>xr. ^x^q. 5S 

[0 0 8 4] 

Mt'. ^^&i::J:^X7pt[l]*)ft?^i6/iM#&#|4.(D|SHSHiF-9-^X (Lc) if. ®#3 0n 
ram±. Pi^^-^J) 5 0 nmjy.±. 1 0 0 n miiJ.JiT'^ i i: Lv^o 
[0 0 8 51 

* 7t . V — ^f - iii*if • ma i fcM^#|5i.(^ ^ V r ym\ m% l mm±. 

tfr-'J) 3/imJil,±. Mi'« 5 ;« mmJi. #IC 7 ;« mm±^ t fc. ®# 1 0 0 ;« miy.T. ^ 
Xi> 5 0//mmT> St^{±4 0/zmJSJ.Ts #tC3 0 mmT-e** t S Lv^o 
[0 0 8 61 

tfc, M^&#fj.oBETfeJfcSM^{i. il'^O. Xg&.±. UtL<ltO. 7m 

2 /gmi. i L< 1 . Om^ /gj.:;±. L< t± 1 . 5m2/gm±. 

t^c. a#2 5. Om^ /gMT, 0S L< t±2 0. 0 m ^ / g ^T. i ^9 0t L < 1 
5. Om^ /'gJiJ.T> %KUtL<itlO. Om^ y giiXrx^^^tmftL^^^o 
[0 0 8 7] 

^t::. 1580~1620cm-^ coHH-^^ffi ^ tt^ If- P a (DMS. 1a 13 5 
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0 - 1 3 7 0 cm" ^ <7)|EIi|-e^m^tLi.tf-^PB (D^miB tommitl A XIb ±^ 
. Om±0. 5 Jil.TT'^-2> Lv^o tfz. tf- P a 0^«S}4 2 6 c m" ^ Jil 

L < . 2 5 c m" ^ i>J.T^^X^Ut Lv^o 
10 0 8 8] 

[0 0 8 9] 

[0 0 9 0] 
[0 0 9 1 ] 

>';^7-/-K:t>- ^^ j:.^^^:*-^^-- if — V > - ^J^'^t- - h ^ xh^tKn^^:^. 
2 h 7 t; 9 1, 4 4 - ^ ^;v- 2 ^ ^ 1 

, 2 - h ^ 1, 2 - h ^->^^ 7 - ^-g^n 9 h 1, 3-v 

:t^V7^^ 4-^^;v-l, 3-iy:t^y9y. >?j:.f-;Va^-T-;V. jx;^.-^^^^^ ^f- 

[0 0 9 2 ] 

o 'MMm.^M%<^^x^. 3L^-[yy^~-yj?^-^-y, -fu}£uy^-yii'^^~y. RZf, -^it 

Ht'Sft L< {4 3 oSfi%J^i.±> *^>0^ L< t4 4 0 m*%J':ii±-e^;So ^^m^ 

[0 0 9 3 ] 

hifiX^^o L-C54. LiC104^ LiAsFe. LiPFe. LiBF4> 

LiB (CeHs) 4> LiCU LiBr. CHs SOs Li. CFs SOs Li. L 

iN (SO2CF3) 2. LiN (SO2C2F5) 2, LiC (SO2CF3) 3. L 
iN (SOa CFs) 2 mifmfhf^^o ^tLibC0S»mi4^£^<^ ia=^r#a-effiv>-r ^J) 

a< . 2Wi>x±.-^'^m.(}^m.^^i^^wvc^xmm\^x%%\^o 

[0 0 9 4] 

nm^(0^)^^ J>,M.\%nMW^\-Z. fi-tO. Smo I/LJ^JiI. Smol/LMTt 
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LTfiO. 7 5mo 1/Lm±. ±IM^ L-CI. 2 5 m o 1 /L J':JlT7&^t? ^ Lv^o 
[0 0 9 5] 

mm^^^l^ii. C02^ N2O. CO. S O2 ^0:*'y?.^jKU-9-;V7r-f FSx 2 " 5& 
[0 0 9 6 1 

LT{4. L i I . L i 3 N. L i 1 + X J X T i 2 - X (P O4 ) 3 ( J = A 1 

. Sc, Y. La) . Lio. 5-3xREo. s + xTiOs (RE = La. Pr. N 

d. sm) m-^miifhu^^o tfz. w^BnommmitmMMtLxit. mk-^^. 4. 9l 

iI-34. lLi20-61B205. 33. 3Li20-66. 7Si02 ^co^^fb 
[0 0 9 7] 

Kpj±x^ ^^(Dm'^-t Lv^o utL^^mtLxii, ^mon6^i^un^^h^j:^^^^iL'\± 

[0 0 9 8 1 

ijjcf^l^^-^ffiv^^Ci L<. -?-O^^ficOTPl«0^ L< }±5 0^. mt'&SL 

< {i 1 0 0:5. L< ti 1 5 0:5"-Tr*^o 'flfe:^. »l^m<D±mit. UtL<ii5 0 

ojj. Mi^0t L< {±4 0 073. L< }i3 0 -0 ::^-e^;g>o t 

[0 0 9 91 

o 

[0 10 0] 

(D^-fy-^h. ^(Dmm^j^^^x^'M.m^-t^^ti3^x^:ho —m^\'um^fix^^^^w^'i^(r) 
y^m'Rxf^^-^v-d'-^mm\^fz^-i ^ -f-^^i^tm^fhfi^o ^fz. mM-^m.^^x 

[0 1 0 1 1 
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mmm] 

[0 10 2] 

JrbMftS : B E Tft^:: J: 19 **^)7t:o 

^^S^@B : 3 0 , 0 0 0 S E Mliftt^ i 0 5j^*6fco 

-•^fx^c^ 9 0 %mm^ (D 9 0 ) : 5 ^mt^ij^Lfcc 

: 5-1 0 g ^ 1 Qm \ <Dif^ >^m^;^ Ts^yV y-^- KXi-^. T.yu-i^ 

m2 OmmX-2 0 0 HI ^ 7 -7° L/cHfcT)^^^^^^^^ t L-C*i6/Co 
^*R«aftJtC (lSJa»^:^^) i >9 ^«6/i:(M«r 

mmnw^ : em i a - 5 2 o Rm^n^w^m^m) o 

#:a^*n:^ : mmm^mm^^m. iV^74 y^^yji^^y ynm : n v;;^ ^ - g P 

m%^W\^y * ffi , 3 g t L . mi^m 7° n - y"^ - ^> 

h {mW^^\ ' ^) y i^Wm^ Wmf^M^. Omm. m^#^#l. Omm. K 
12.5 mm) i 19 . epinmffi U 5 ^ =1: 9 0 V t LT, 1)0 
J±T<7)^^#:cO#:a*m* [a • cm] ^ilO^L^ 4 OMP a <7)J±;t>TtCi5 
^ #«$SK^<^{it T J:b«C L o 

[0 1 0 31 
[0 10 4] 

OiafflWt L/cm. S^rHloM^r&^t^m. JSJ/f^l. 1 4=Srf^SL, fi^SS^i^fr 
asm t L TiiJ^ L /Co ^ /c. P»S^:I^ J; !9 # ^ fifz-m-^mMmm {i S E M«im:?S: 
t/|)fM S E yimm i 19 iSM L , t L T O ^ v T ^^#7^M 9 0 %ft»# ( D 9 

0 ) \±. <k^(Dv~^-m^/mw&&6^mn^m:m.\^x^x. m^^i. 2 A-^m.^^ 

[0 10 51 

{%mm 1 ) 

Ni (OH) 2.Mn304 o (OH) 2^. Ni :Mn:Co=l : 1 : KD 

^ V T >'# 0 . 1 5 ;u m Lfzo 
[0 10 61 

;^^V-=^J^-/V-F^-r-V-t::<J:>9 b T # tL/c«i^ (-^S^^^^ 

*LT>1:<m>&-^«S^=^MLT>^;S5^#o l l. 7 jum. BETibM* 

: 4 6m2 /g) ^ vT>#2 0 ^ mJ^T^^^S-^ L/c L i OH«^L i / (N i + 
M n + C o ) LX 1. 10 OitxmMLfZo ^ (DU^mBM^ 6 g =1: 1 0 0 m 1 

]j:n^vmiizxfh. m^^Lx:^^ hn-ij'i^20cm. i^m^fzy)mi e oia-e2 o^r^ 
^m^u^Lfzo ^(Dm^mu^^^T)i^^i-m^-^m''i±vi=^. ^^mmr. 9 5 or 

-ei OBt^M^ (#|#?amK 5 °C/m i n) Lfcfi:. :Sf#LT. M-f^^^L i1.09Nio.33 
Mno.ssC 00.34O2 (DmVtW-M^^ir^ V ^ -7 A - > > 3yt;V h^X^Mfb^^ 
^#/io ^ <7)^i|;— ^#i#B {± 0 . 5 m-e. ^ ^J7 >'#A 1 0 . 8 m, 9 0 %mM- 
@ (D9 0 ) m 7. 8;tzm. ^Mf4 2. 0 g/c Cs BETitOT^fil. 0 5 3m 
^ /g^ '^^^#*ft{d:0. 0 2 0M%-C^J9. C/S'fitfiO. 0 1 9 '^*) o /to 
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8 X 1 C n • c m-e^^fco 
[0 10 7] 

mmm 2 ) 

Ni (OH)2>Mn304 o (OH) Ni :Mn:Co = 2:2: 

^ >>■ T 0 . 1 5 ;u m tw» LfCo 
[0 10 8] 

*L-Cifll'^-^Si=-=^ffMb-0&^^^o ;^vT>'#: 8. BETJt^M^: 

4 8m2 /g) t', TO#i^t2 2 0 mJilTt'»L/cL i OH«=^L i/(N i +M 
n + C o ) LT 1 . 10 colblj-isiin L/io ^ cofI^Btfj|t5|^|tJ 1 3 g * 1 0 0 m 1 

jAP*°';mi-AtL. ^#:L-C 2 0^H#M'9?l'^L/^o ^<D'mJl^mi^^i\^iT ^ -TM^ 
^MiiT> 9 5 O-C-ei ONpfflM^ (#1^7^^* 5 t:/m i n) Vfz^k 
. mrn^X. m.)&:fy^^L ii.oeN io.4oMno.4oC 00.20O2 (DmVim^^^-t ^ V ^ 

T >#A fi 8 . 6 // m. 9 0 (D 9 0 ) (±13. 8 m. W^^jgti 1 . 7 g / c 

BETj:b^M»{± 1 . 2 3 8m2 /g, -^^^^^££{± 0. 0 2 5m*%-e^>9. C 
XSmaO. 0 2 0-e*ofc:o -l^a^a^^tiS. l X l O ^ n • cmt^^-p/Co 
[0 10 9] 

mmm 3 ) 

Ni (OH)2^Mn304 WC o (OH) 2^>Ni :Mn:Co = i:i:iO 

:^^v~^mwL^j:^^h. mm^mi^^wmM^nwm ^m^^x^yv-'^<Dmm^'^^ 

0 . 2 1 /im izm^ L fz o 
[0 110] 

*LTif *:&z:^fi^^5fML-C>fc^l3'#;o : l l. 8 m. BETibMa 

: 6 8m2 /g) ^ vT>#2 0 ju mlikTiZ'm^LfzL i OH«^L i /(N i + 
Mn + C o)^;H:ttCLn . 1 0 C7)j:[:t:-^in LfCo i OM-^tir^^^ltJ 3 k g ^^^-f ^ li 
- K5^^f-=SrfflV^ M*#H^T^ Tv^x-^-<^iatei5:* 3 0 0 r p m/m i n. f- 
3 -7 CD HI 15^^ 3 0 0 0 r p m/m i n t LT. 1 BtR/J^^t-CM^ L/co ^O'M^tu 

u^^^^r^i'^i-mmt^zj±^^^ ^mtmr. 9 9 or-m zmmmiiz (#pfraM5 

°C/m i n) Lfz^k. li^^LT. i 1.04N i o.asMno.ssC 00.34O2 (DM'^M 

1 ;«m-e. ^S^T>@A{±1 0. 5//m. 9 0 %^## (D9 0 ) (±16. 1 fxm. 
m.^t2. 1 g/c c. BETjrtMmtiO. 5 6 0 m ^ / g . ^^R*mJ^t± 0 . 009 
7m*%-C-^i9. C/S#{±0. 0 1 7-e^o7to 1 . 7X10^^0' cm 

[0 111] 

(JrhWJ 1 ) 

tLfc^^T-^fc^t^* (BETimwa: 4 6m2 /g) t;:. ^vT>#2 0 mJiJ.T('» L 
/iL i OH^*=SrL i /(N i +Mn + C o)^;VJi:(CLT 1 . 2 Q (D^^XWMVfZo 

m^m^Mm e g ^ i o o m i jep^}^" v m^xfi. ^^^vx 2 0 ^m^^ w^^Ltzo ^ 
(D'mmm-u^m^ T ^ i-m^<^i^i<zj±^j^, ^m%MT. 9 5 o°c-ei omm-mm (# 

Pt7§.ilJS 5 r/m i n) Lfz^k. MWLX. i 1.20N i o.ssMno.ssC 00.34O 

^S@B(±0. 5 m-e. ^ yr^'SAfi 1 1 . 2 ;/ m. 9 0 (D9o)(±18 
. 5fim.mmmii2. 0 g/c c. BETJ:b*M«t±0. 8 1 7 m ^ / g , 
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mao. 0 2 9M%-e^'9^ C/S'fit{iO. 0 3 5 T'^o 3 . 6X1 

0 ^ n • c mtrifeoT^ro 
[0112] 

(J:fc»J 2 ) 

>#2 0 mmT^'WL/cL i OH^!8-5k^ L i /(N i +Mn + C o)-=E;Vj:bt' LT 1 . 
0 5 (Di:tX-muLfZo ^(DM^m^^i^ 1 3 g =^ 1 0 0 m 1 Jj^Q^' m'<^Xi^. m^LX 

9 5 O-CTM Ommmm (#P$MiSJK 5 °C/m i n) Lfz^k. M^LX. m.m^L io.99 
N i o.4oMno.4oC oo. 2 o 0 2 OJi-Rlt^t^^l"^ V ^ A > :^'>' h 

m^m^m'kWfZo ^ <Dm^->Xn'^B {± O. 5 jumX\ ^PT >@ a S . 3 m. 9 
0 (D 9 0 ) {i 1 2 . 9 m. W^Kii 1 . 8 g / c c > BE Tib^M^ii 1 . 

0 1 Om^ /g, -^;t^^^K{±0. 0 1 4Mi%t?^ C/S-fittiO. 0 14-tr^o 
fzo 6 . 1 X 1 0 ^ n • c m-eafeo7to 

[0113] 
(Jt WJ 3 ) 

Ni :Mn:Co = i : i : i(D^)vii:i)-h-^j:^^m^^7Km^hm^M (BETJrbft® 

m : e X g) p( vr>@2 0 ^ m^y^rtcWLfcL i OHM^L i /(N i + 
Mn + C o)^;VJticLT 1 . 1 0 OjrbT-^JnLfCo CI OM-^tu©**:) 1 3 g 1 0 0 m 

^^t:iit:7i^. ^%mmr. 9 o o'cx-i 2mmm)i^ im^uMm5°cxmi n) Lfz^^ 

> ^!^^LT. M55^L i 1. 0 3 N io. 3 3 Mno. 3 3 C 00. 3 4 O2 <^g^^«3t*^-t^ 

ij ^ ^ A - ^ y :^f^ > 3 h ^^mftiitJ =fr # o i <D^^—:^m^ Blil jumX\ 
:^-JTymAlil 4 . 9 0%#^#(D9o) «2 0. 0 m. 2 . 4 

g/cc. BETjrh^MaiiO. 4 6 0 m ^ / g . #;fr^^it>Sf± 0 . 0 4 3M*%-C^ 
C/S#{±0. 0 9 3 t^JfeoTto #^«®^^{i4 . 6 X 1 0 n • c m-C*) o /^o 
[0114] 

mMM 1 ~ 3 ^ra^M 1-3 xmi& L u ^ ^ A ^ <^ > ^ a h 
[0 115] 

( 1 ) : 

1 - 3 RZfitMim 1 - 3 -C-m^t L TtJl^tt >; <> ^ <5r > :;J7- > n h 
^^btJl^l*^^^ 7 5M%. V^y^ -7 ^ 2 OMa:%. jJ^'V x h 9 ^a:.•f• 

(7)^ 9 mm cO/i^°>^^^v>-C?T-^^V^fCo ^#:M4fi|tJ 8 m g )i ;|, i ^ tZiH 

SL/wo C:^x^T;V5 Aa:.dr;^/N°> 9 mm j5 <^iEMi: L/Co 

[0116] 

9mm^OIEM^f^!i^Mfc b> V J^^m^^MUt EC V V:^->}?:7^- 

^) : DMC h) : EMC ^;vp^?-5i^':T-^- h) =3:3 

: 4 (#ftj:k) cOvMtCL i PFe =£-lmo 1 / L -Citftf L/iMMm^ffl V^. 2 5 /i 

[0 117] 

#e>tLf::=r^ ^^a-fe;Vtrov^T> 0. 2mA/cm2 co^m-ilLt?, ^«_LMmflE=^4. 
3V. »:mTPimi±^3. 0 V i: LT5fefem^^f oTto iOBt<75^S$tm#a (mAh/g 
) (D^^W^^mi - 2 ^ZT^LfZo ^j3^ ^Mfl^^-^M^^iit LT. ^fem#fi^^~l 6 0 
mA h/gJ^±^|^SLfCo 
[0 118] 

(2) 
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V > / W ^- 5 E * % <7?#J^-C#a L ^ c7) ^ ?LI|:-e-+^fft^ L s If < - > ;I:)c L ^) 
9 mm ?5:S.<^^1 2 mm y5 (^^"^f-^ffiv^TfT-^lfev^/^o ^or^. ^#:M{i#^|^8 
mmg. 8mgtC5^;S)J;^ iCplKL/io C:tL^T;V5 ^-^7 A ^;i'tCJE 
iPLT. 9 mm s5:5:?/l 2 mm j5 <^IEMi: L/io 
[0 119] 

9 mm y5 coiEM^R^Mt L. i; -i? b^ EC (j^f^ V >' - .i^'^-. - 

h) : DMC h) : EMC =3 : 3 

: 4 (#fij:b) OWJCL i PFe =^lmo 1 / L trM L/imfFm^ffiV^, J¥$ 2 5 
mCD#?L14'^°';^^l^>':7^;i/A^-b/N°V-^ t LTrr-l' >M'b>'^=lr^<^3iT7^Co 
[0 12 01 

#^tL/i3-f >M-fe>'Vtw^v^-C. 0. 2 mA/ c m^ (7)^m-i;t^^EE5^m> fiP*)jEtl5^^ 
P> V-^'>A-|':t>=^ifettJ§-l^:^R)S^±|5g4. 2 VT'^ff o/io ^V^-eO. 2mA/cm2 

. MvSt;K#^4m*:^fc^)c^l^)W5SS#»=^Q s (C) [mAh/g] . M&m#M 
*Q s (D) [mAh/g] t L/co 
[0 1 2 1 1 

nUm^Mt LTTO«r^@8 ~ 1 0 mCOMI&» ( d 0 0 2 = 3 . 3 5 A) ^ 

t LT'i^°U -7 y^fbtf-i; 7"">^^tL-e^tLfflV^ i;JX^^MJ:b"e9 2 . 5 17. 5 

1 2mm^Kn-hik^. 0. 5 t o n / c m ^ t^^l^;^ jatiS'S: L7t <0 i: L/io i 

(Dm. mm±onMm^V:<DMltm 5 1 2mgi;^^ t::l)igffL/^o 
[01221 

>fcio, ico:ft^^|5^,^;fe<h L. u f^-^ A^M^MSt Lxmtt^l■fe;^^rla"^^ O. 2 mA 

Xcm^ - 3mY(D^m.m-^n.J±^ {ijy Vm^mO. O 5mA) t?:ftMt' V ^'^A-f :^ 

f [mAh/g] i: L/::o 
[0 12 31 

M:^';^^^-:^ h-e#$x.fcm^ ^^7Xmt?l^t LT. EC {:y^^Vyii-y^'^~^~y) : DMC 
(-:^^^^;v:^7-."K;t>- : EMC (j^f-;v^ h) =3:3:4 (#*J:b 

) (^^St-L i PFe =^ 1 mo 1 /L-e?#^Lfcm^m*ffiV^, i tL=^fe|*|^r^J^£T■b/^° 

lESMtrKSfi [g] /:ft=^^t#Kmfi [g] 

= (Qf [mAh/g] /I. 2) Qs (C) [mAh/g] 

[0 12 41 

IC [mA] =Qs (D) xM^giifM* [g] /h 
[01251 

t -r . m^x'mMw. 0 . 2 c 5£mm 2 -9- ^ ^ ;v2§:i^^^«»fL 1 c ^^^m 1 ^ ^ ;v =i-j?f o 

«FL/if^. fem^tO. 5C [mA] 1 0f>P^iSc^$^^7t^<^ 1 O^^c^HJE^ V [mV 
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] . mmm<Dms.^Yo [mv] tLfzm. ^v=v-vo i: ltt^j; i^jk^hr [a 

R [n] =AV [mV] /O. 5C [mA] 
[0 12 6] 

*1 - 2 ir, ^*fe15!l 1 -3RV^}t^m 1 ~3 co^jKU •^'^ A^<;/'5^;v-7>:^r>'3/^';v h 
[0 12 7] 
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